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Abstract

The objectives of this research were to study the temperature distribution simulation in insulated Anila-type
biochar kiln with size of 50, 100 and 200 liters and to study the effects of biomass material types, kiln size, and
pyrolysis time on temperature distribution in the insulated biochar kiln, biochar yield, and biochar property.
The correlations between the variables related to the biochar production were furthermore investigated. The
core of the kiln had a puncture diameter of 3.17 mm, number of the puncture of 15, 24 and 44, respectively.
The results showed that a 200-liter biochar kiln with biomass as the husk rice had the highest biochar yield of
51.1%. Based on the simulation results, the average temperature distribution at pyrolysis time of 1, 2 and 3
hours was 459.4+184.9 'C, 468.7+100.3 C and 353.1+97.8 C, respectively, when compared with the experiment
results the error was 6.5+6.2, 3.9+4.1 and 0.9+0.9%, respectively. From the correlation equation, it was found
that average temperature inside the kiln had no significant effect on the biochar yield and acidity-alkalinity. On
the other hand, the kiln dimensional parameters, i.e. A/Ap, L/D, pyrolysis time and biomass material type had
an effect on the biochar yield. Furthermore, the A/Ap, L/D and pyrolysis time had an effect on the acidity-
alkalinity of biochar as well. From the results of this research, the temperature distribution characteristics of
different kiln sizes and conditions affecting the biochar yield and acidity-alkalinity obtained from the biochar
production were revealed.
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HHV, X5 (MJ/kg) 0.1177

9INAN5197 3 LARIHANTILASIERALMSANAUTLS
nuafilaarnnisnaasaiiemtadefidinaneninng
1Junsa-Ana (pH) nuIuiRwanasunnufoures
Lmuﬂmwiaﬁuﬁgmeaumuﬂma, A/Ap, (X;) Ag
VDAAVHIFBVUIALFUR AN NAIAN, L/D, (X,) Al
Tolunisuenaaiealsauiou (X,) Tian p-value vov
A1 0.05 Ustindedemaniinasen PH YOINIUTININ
(Y,) ogefiedrdynieadd Inedaanudedud R
Wiy 0.737 Tnedi 9nnawdsonsundad [7] wuin
gaun)iiiinasnari pH lnggaumnlulsiunsaiual pH
FIUATAINUST BUVDITINIANT B HHY WUSHARNUAU

8M31d7U7095190RNTLAUABAITUDU (O/C) WazhUIHY
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n3afuAn pH &9 pH ﬁlé’Lﬂuwmmm’WqﬁﬂTuﬁuaq
aafUszneumuaiivesdanaudazaiafiudsunlasly
mugamniiniglinszuiunsuenaaeseanuiou 3
Pntestavenmueiarfeiildnannuiuds vilinaves
gaunniuarA1nusourestialidmanon pH
IIANANITILATIZHNIIEE AL oS 9@
AIAAIANSINNUUUINUT LAY LaYN1TILATIEIAN
FUUTEANS VOIAUNITLUUANADY A1U1TOES19EUNTT
andurusiiiovuneAraudunsa-aie (pH) w81y

Fanmlasaaunisi (3)

Y, = - 8.925 - (0.018%10)X, + 0.063X, — 1.579X; +
0.129X, - 0.011X, (3)

4. d3una

9INNINAFBULANKIA TN MU HAUIUR T
WWIALANA1T 3 Y11A (50 100 Wag 200 &) LIA1NNT
nAFoU 3 A (1 2 waz 3 F2lu9) uazriladaunaunndng
fu 5 wila ([Fstnlne unau wWaendly Adifdle uay
nzannu) Idnaagussil

1) unauifudaniliusmavesdunimaunniign
fio 51.1 Wosidusd Manwuin 200 ans wagaan 3 Falug
TaganmisiFsuiiisunanisnszanegumgifidums
ATINAINAIIINNITTIABIANINAUNITNARDI WU
ANAIALAGEY 0.7+0.6 Wosidud

2) MnMIleTwinsadAiieaiisaunisanduiug
Famui Audifuanivdsuauiouresununansonudl
3L18BIULAUNANS (A/AD) finaviarauTanavesau
FnmuazArrulunia-ag (pH) vesaudinim g
AvdedAey

Tnowadildanauidedannniluvssgndldi
MseenLUULALETIE LTI LU ULe T ordnt 1Y
FanmlilsiuTunnugsi gauasfmunganimeaniu
Fanwleglutaefidosnisld dweuwaaniizfianansn

Wraunsanduiusiuldould dvuneglunisnm 1

a

5. infinssudsznie
H W EUY0VRUANAMEIAINTTULAYEAAINNTTY
WA UNNINe1aeLUlY Wealvd dmsSudenuieainy

AzAINLAratuaYUNTINY
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